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1 Methods of Studying the Strucrurs 0! Metaj: avcd Allove at High Tor 1
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3 EfCect of Shot Peoning on thi Repentod-lra b or Oleeld, 3 N
4 Electric-Arc VWeiding of Bronze:. I
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1. & T A Oding nnd M G Lozinskiy: M of Studying the Structure of Moatals and
Allovs at High Temperatures. Veitnil Tm hinnstroyeniya 30 (195%) no. 1, :
pp 52/Cl ‘
A. Laboratnry teochnlinva A diccussion of the basiz principles of the

investipation wi «.e stracture of motals and alloys at elevaied tLemporalaras,

and a detpiled descriptaon of r.oun types of equipment used by the

guthors. ‘Three basic me :

1.) room-iemperabirc

irn vacuum (the =t e i developed by differential ¢vap2ration
netween the grain vonndariacs and the graips durirg vacunun wealing),

2,) dircct observation of ihe zpecsimens in the vacuum chambor Jduring
heating and cocling:

3.) room-temperaturc study of specimens heated in vacuun and oxidized
by Lrief introduction of afr.

vr tpucturs of specimens heated ana codled

B, Seven examples are ‘given:
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1.) ten photomicropraphs shoving the changes cceurr o in en uneiloved
medium~caibon steel during healinm teo temperatures from 100D 1o i
and during cocling from thes. -femperniures;

2.) two photomicrographs of {ungzsten wire cortaining 0.05% AL, heens! to
1450 and 3000 C;

3.) four rhotomicrographs showing the changes taning place 1n gray
cast iron heated to 1100 C;

L,) rwo photomicrographs (one bright and one dork fleld) of stec) o )

¢ heated to 1200 C;

5.) two photomicrocgraphs ‘one al 2000 X) of chromium-mna!ybd: numeriche
steel heated to 1200 C;

6.) two photomicrographs showing celective oxidaticn of purc alckel heated
in vacuum to 1100 C (one in sclor);

7.) two coler photonicrographs, one of "Armes" iron and une ot & hipnp-allo.
cast chromium-molybdenum alloy, showing the structuro formed on Vet
to 1100 .

A vwide development of nigh-temperature microicopy for bath rescaren sand
industrial purposes ig predicrad,

C. Some of the black-and-whize photomicrographe are quite good. The color
reproduction =f two of the thrce color phctomicrographe is not particular iy
good.

D. A competent paper that offers nothing tasically rnew from tLie standroin
of laboratory procedure.

E. As Qding #nd Lozinskiy petint out, high-remperature microscopy o n>n new.
All the modificntions discussed have been known for some time, Such
laboratory procedurss have not as yet produced any startling informstion
that could not have beon obtained by other and simpler mean:s; 7or oxample,
by regular room-temperaturc mieroscoplic study o ‘Bamples healed ag Dl
in the ordinary way. I: is certainly possible, hooner, that hyrgh-“omperature
microscopy might contribute worth-while information in the fature,
clear what Oding and Lezinskiy have in mind in predicting the use of
high-temperature microfTpy in industry. Presumably it ecculd be used
only if the parts were subjcoted in service to heatingz in vacuum.
they have ir mind the indirect use to determine differencers 'n tehswio:
of metals and allcys used at e¢levated temperatures, In that caso, however,
it would have to he assumed thai the change in structare would be 1o
same on heating in vacuum as in service. Thic is by no meens c<rrin
high temperatures the abscerption by metals and alloyvs of elements 3
carbon, nitrogen and sulfur from the surrounding atmospherc 15 known to
change the structure and rroperties.  Such chanzes would naturally not te
observed on vacuum heating.

©iioas

No details are .iven or potential or actual usecs for any of the matcrial.
investigated. The small aluminum addition to the tungsien wire is rather
interesting. It is possible that it may be intended to inhibit orain or
or to minimize sagging.

o]

G. Five of the 21 references are to non-Soviet magazines. An innoveiiosn
for Soviet tezhnical migezines is the transliteration »f the author:s!
of these foreign references. (Magazine names are not transliterated.)

raames

I V Kud Jextsev and I M;ﬁgvvinn:_ Effectiveness of Surface Strengthenin;s Prrio
with Trensverse Holes. Vestnik Madiinostroyeniya 30 (19554) no. 1,
pp 61/65 :

A Practical. Meny fatigue faiiures fiart at keywvays and oil holes. o
clarify the effoct of superficlal cold work on this type Of lallure,
and torsion fetigue tests wvere made on round and flat bars with tean
holes having Gifferent diameters. Three carbon sweels (0,17, 0.+
in various coniditions o heat trealment vere used,

L) In all cases, superficial eold vorking dmprove.

L) Uhe F0io of none Clene bes Lo spealnen dinre Lo

.

X

Tatioue Lif
3.) Pempering

Lercold yorh e oL onty renoved d s
J
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effect buv also gave faticue strengths lower than those of
the untreated specimens.

4.} Cold working the specimen after drilling the transverse holo
was consldersbly more erfeciive in respect to fatlpue strength
+han cold working tofore drilling.

5,) On the basis of these results, superflcial cold working is
recommended for steel parts having transverse holes or cother
design features that give analogous stress concentration.

The beneficial effect of cold working is considered to be the result aof

two fact<rs: superficial strcngthening, which inereases fetigue strength,

and development of more favorablc residual stresses, which has the same
effect.

An adequate paper that presents noiban . oo L bas Song been Gnown that
design featuree such as keyway: and .1 holes are siress raisers that
will lower fatigue strength. It ni> been known for almost as long that
various methods - of which superficial <old working is one - can be used
to overcome this unfavorsble ctress pattern. Battelle Memorial Institute
in 1941 summarized some of the earlier work in this field. One of the
simpler methods of overcoming the deleterious effects of transverse
0il holes is to stamp or press siress-relieving notches around the hole,
a3 covered by Battelle and Horger. This latter method also appears to
have advantages vwhen the oil holes involved are small enough to offer
difficulties in cold worklng them.
Battelle Memorial Institute: revention cf the Failure of
Yetals under Repeated Stress. New York (1941)
0 J Horger: Stressing Axles and Other Railroed Equipment
Ry Cold Rolling. Surface Stressing of Metsl:, ASM
(1947) pp 85/1hz

N A_Karasev: Effect of Shor Peening; on the Repaated-Jwpazt siverpth o,

Steel. Vestnik Mashinostroyeriva 3k (1954) no. 1, pp 0O6/05

A. Practical ., The use of shcet meening to improve the surfacs strength of
metals is well known. 1ts application 4o raise the repeated-impact strength
is appreciably less known, Teste ware therefore conducted on two carburizing
steels (18KnGT and 30KhGT) as well as on a high-cerbon steel {(H0OSZ}.

1.) Shot peening increased the repested-impact strenglh in all zascs.

2.) The greatest improvement was Tound with carburazed speclmens.

2.) The optimum degree of shot pecring depends on various factors
including the 1nitinl hardress of the steel.

L.} Shet meening is therefore an effective means of strengthening

sreci nnl oanly under conditions of cyclic loading bur also undcr
condiuinng of ryelic impact,

B. The test results appear competent but the discussion is not. Karasev
appears to he under the declusion that his test measures something differ=:n?
from ordinary fatigue strength. As a matter of fact, the equipment aounds
like the old "Dauerschlagwerk, Bouart Krupp". The only dafference i minor -
namely, the Krupp machine uced a weight of L4 kp, whereas Karascr uses
5 kg. Apparently this type of machine has been little urned 1n recent years.
Mailander has indicated, however, that this type test was considered o
fatipue and not an impact test. lie Turther stated "A clesr relation brtwenn
the mmber of blows to fraciure and the impact strength of steel hes not heen

Toanna !
R Mailander: Ermudung und Dauverfestigkeit. Werkstoff-Handbuch Stahl
und Bisen D11-1 (1928)

C. As far as the steels are concerred:
’ 1.) 6082 1s similar to AISI-SAE 9260, o widely used
USA. Although the averege manganesc of 6032 i
ranges of the two grades overlap.

spring steel In tne
somewhat lower, the

0

1

e Y 1OPRGT i on manpans fe-chromium-citanium carburizang stecl, wiith oo

Bocn o noncon i previeus raviews.  There i ono caurunlont A

R CONFIDENTIAL | 25X1

Approved For Release 2003/12/18 : CIA-RDP80-00809A000500630194-5



25X1
Approved For Release 2003/12/18.;,CIA-RDP26,X6809A000500630194-5

CON DT LAY

1M P _Braun and P Ik Voronov. Hipgh Btrengin
Low Alloy Carburizing Streels. Stal €
(1946) pp 181/188
A N Migkeviglh: Chemico-Thermal Trcatmen:t of
Gteel. Moscow (1950) h32 pp
3.) 30 KhGt is not mentioned in these prrvious references. Minkevich
does discuss the carburizing of 30 KhGS, ‘although it appears Lo have
been done mainly on an experimentel basis when hiz bock was writien.
The highest carbon content in any of the regular carburizing praedo.
in the USA is 0.25/0.230% C in AISI-SAE 4028, a grade witih relci ively
low hardensbility used almost entirely in the automotive industry.
Various steels wilh about 0.30/0.35% C are, however, corburi
for die applications, such az carburized plastic does,  Kur
gives no indication of the uze of 30 KnhCT,.

Electric-Arc Welding of Bronzes. Vestnik Mashinostrovenlyws

L, LV :
34 (1954) no. 1, pp 85/86

A, Practical. Welding prosedure ror w:lding and repairing bronze parts,
and for making bronze overlays on steel. Manufacture of coated bronze
electrodes.

B. This type of article with complete details on elecirode manufacture 1=
rather popular in the USSR but very rare in the USA where capitalistic
competition limits details on electrode production. It is not clear
vwhy such details would be of much interest to the general reader in the
USSR aince the electirodes are apparently made by PTsNIT'IMASH,

C. Three grades are mentioned: A-5, A-7 and AZh-9=-k, The composition is
given only for the last gradc, which corresnonds to aluminum bronze 104
a standard wrought and cast grade in the USA, Apparently the first two
materials sre also aluminum bronze, presumably with 5 and 7% Al. Similsr
grades are available in wrought (orm in the USA, dbut alimfuws-bronzc
electrodee here gencrally deposit weld metnl with at least B Al.
Therefore USA coated electrodes would corrcspond more nlosely io AZh-9-b
than to A-5 and A-7. There is no indication as to whether these alurinum
bronzes are being stressed because of their gnod propertties or btetanse
of a limited tin supply.

D. Aluminum-bronze shiclided-metal-arc electrodes & -e usea rather extenzively
in the USA for similar purposes to those mentioned by Golub. IHis welding
recommendations also agree roughly with those given in the USA, although
u somewhat lower preheat is usually suggested here.

E. Golub states that the best plasticity is obtained with bronzes having
2/6% Al. Presumably he is referring to the alpha bronzes here; in that
case the upper limit would normally be given in the USA as 7.5 rather
than 6%.

5. V S Volodin: About Misappropriation of Soviet Inventions by American Firms.
Vestnik Mashinostroyeniya 3% (195K) no, L, pp 97/89

A. Letter to the editor. Exception is taken to an item in the April 2953
Welding Journal. This item presents as a "new developmentl" of The Lincoin
Electric Co. the use of two small clectrodes in place of a single larger
clectrode in the submerged-arc process. Volodin (who is described a7 the
inventor of the multi-electrode arc-vwelding process) details the long hislcry
of this development in the USSR.

B. It is not clear whether Volodin is
USA to Soviet research, or annoyed
a profit from Soviet developments.

hurt at the lack of credit given in the
that capitalilstic companics are making

C. Actually, the item in the Welding Journal merely appears under "New Produris.”
It 16 not a technical article; therefore, there is no question of citatinon

of prior work.

D. Work has been done in the USA as well as in the USSR on mlti-clentrods
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— welding processes /
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E. The promptness of this complaint is surprising, since often there appears
to have been much grester delay before research workers in the USSR
have become aware of pertinent Dapers in non-Soviet magazines,

-end~-
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